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Major FY02 study focusing on DS-1 ACS. With JPL avionics branch,
specified core components of ACS, synthesized code, and benchmarking
synthesized code against manually developed ACS (9/25/02) on autonomy
testbed

 FYO02: Synthesis capability for state estimation code that is robust in presense
of sensor failures.

— Rover with wheel sensors and DG
— Instrument failures in aviation
— Space vehicle docking thruster control
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e Filter capabilities
— Kalman filter (linear model)
— Linearized Kalman filter (e.g. INS aided navigation)
— Extended Kalman filter (e.g., within GPS)
— Unscented Kalman filter
— Particle filter
* Process model

— Specifications from differential (continuous) or difference (discrete)
equations

— Symbolic analysis system implemented
e Sensor Modeling

— Guassian

— Failure modes
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FY03: Assumption-based Program Synthesis% i

Ames Research Center

e explicitly call out assumptions in:
— model, e.g., CM of vehicle = geometric center
— synthesis process, e.g., is Taylor series approx. appropriate?
e track assumptions during synthesis
— document assumptions in code
— consistency check on assumptions
— generate runtime monitors for assumptions
— generate alternative programs based on different assumptions, e.g., particle filter vs EKF

* Synthesis of code for multiple control modes and sensor configurations
— ACS detumble, IMU + star-tracker, IMU only



